Variation in some haematological indices during normal pregnancy was investigated. The test group comprised 200 pregnant women who presented themselves at the Capitol Hill Clinic Warri, Delta State, Nigeria, for antenatal care while the control group comprised 80 nonpregnant women randomly selected from the student population in Delta State University, Abraka. Data generated from the pretest questionnaire indicated that 55.8% of the research participants experienced an increase in appetite. The analysis of haematological indices was done using automated hematological analyzer. The result from the study showed that there was a significant decrease ( < 0.05) in the PCV of the test group (32.58±4.01)% when compared to the control (37.07±3.19)%. Similarly, the result of the blood haemoglobin showed a significant difference ( < 0.05) between the test (10.00 ± 1.28) g/dL and the control group (11.71 ± 1.32) g/dL while granulocytes and platelets also showed significant decrease ( < 0.05) with lymphocytes increasing significantly; the total white blood cell count (WBC) showed no significant difference; there was an increased level compared to the control. The study concluded that pregnancy in women has the tendency to alter haematological indices.
Introduction
Normal pregnancy is characterized by profound changes in almost every organ and system to accommodate the demands of fetoplacental unit [1] . In normal pregnancy, the physiological change in haemoglobin concentration [HGB] and platelet count during pregnancy are well known phenomena [2] . It is also one of the physiological conditions capable of causing remarkable and dramatic changes in haematological variables. A pregnancy is influenced by many factors, some of which include culture, environment, socioeconomic status, and access to medical care. The haematological indices also have an impact on pregnancy and its outcome [2] .
The haematological indices of an individual to a large extent reflect their general health [3] . Blood is a special type of connective tissue composed of formed elements in a fluid matrix. Many of the hematological indices are influenced by many factors like sex, seasonal variation, lactation, pregnancy health, and nutritional status [4] . It is also acknowledged that for comparisons between individuals and with reference data in a clinical diagnostic situation, it is necessary to consider the normal variations due to sex, age, and breed in order to increase diagnostic precision [5] .
In normal pregnancy the haematological indices of an individual to a large extent reflect their general health [3] and many studies such as Osonuga et al. [6] and Shaw et al. [7] have identified the haematological indices of the pregnant woman as one of the factors affecting pregnancy. Anaemia (low haemoglobin) is a widely identified haematological abnormality [8] and it is also associated with adverse pregnancy outcome [9] . Anaemia in pregnant women is variously defined with two common parameters either as haemoglobin concentration less than 11.0 g/dL or 5th percentile of the distribution of haemoglobin concentration or haemotocrit 2 Physiology Journal in a healthy reference population [10] . This assessment is possible through a series of tests measuring different variables [11] . This study is of importance because systems monitored during antenatal care in an attempt to predict and/or improve pregnancy outcome are dependent on the quality and quantities of haematological indices.
Objective of the Study
The objective of the study is to evaluate the values of some major haematological indices among normal pregnant women. Thus this study focuses on the diagnostic evaluation of various conditions specifically the role of variation in white blood cell (WBC) count, haemoglobin, packed cell volume (PCV), granulocytes, lymphocyte, and platelet in the diagnosis of complications or challenges during pregnancy.
Scope of the Study
The present study was carried out on healthy women with normal pregnancy. Ranges of haematological indices and cases of anaemia among normal pregnant women were detected. Thus results of the study may be used as reference values in the assessment of the health status of normal pregnant women.
Materials and Procedures
The present study adopted the survey method. The Survey method is one which involves the assessment of public opinion using questionnaire and sampling methods. However, the present study employed the utilization of questionnaire and analysis of the haematological indices in pregnant women.
The materials used for the collection of the blood samples include The sample of the present study comprised two groups of women. The first group which served as the test group comprised 200 pregnant women who presented themselves at the Capitol Hill Clinic Warri, Delta State, for antenatal care. The second group which served as control comprised 80 nonpregnant women randomly selected from the student population in Delta State University and Abraka town.
The sampling procedure employed for this study was the purposive random sampling. This was done because the researchers already had in mind the target group for the research. With the approval of the medical director of the Capitol Hill Clinic, the researchers interacted and educated the participants about the aims and objectives of the research work, and then questionnaires were distributed to those who out of their will decided to freely participate in the research process. The numbered and labeled questionnaire was, however, filled and returned immediately. The research questionnaire for the study was purposely designed to suit the study. It comprised two sections of demographic/personal variables and information relating to their pregnancy/medical history. Participants were free to tick any of the responses that suit their condition.
Through the help of the nurses on duty, 200 blood samples were collected intravenously using standard procedures. The blood sample so collected was emptied and labeled corresponding to the patients' number in the questionnaire administered earlier and used for the analysis of haematological indices within 24 hours of collection. This procedure was done through the period of 4 weeks and at each time of collection, the answered questionnaire was immediately analyzed to note if the participants actually met the base line requirement for the research.
Following the analysis of the questionnaire presented by the research participants in the test group, 120 persons met the minimum requirement in the test group which disqualified smokers and participants who had had a series of pregnancy complication and heavy alcohol consumption. At the end of the sorting, blood samples was immediately taken to the laboratory section of the Capitol Hill Clinic Warri for haematological analysis using an automated haematological analyzer and the various results for the haematological indices were recorded.
Results obtained from the haematological screening and questionnaire were analyzed using descriptive statistics while paired -test assuming unequal variance was used to determine the level of significant difference between the mean values at < 0.05 using the data tool pack of Microsoft Excel 2007. Tables 1, 2 , and 3.
Presentation of Results. See

Observation on Current Medical Status.
It was observed from the data gotten in the questionnaire that, of all the 120 participants whose blood samples were eventually accepted for haematological analysis, none of the women were then smoking or had a history of smoking. However, in relation to alcohol consumption, a few of them did agree to consume mild alcohol while about 46 (38.3%) of the participants were having their first pregnancy. 
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Discussion
The aim of the present study was to evaluate the haematological changes/variation that occurs during normal pregnancy. From the result presented in Table 4 , it was discovered that there was a significant difference ( < 0.05) in the PCV of the test group (32.58 ± 4.01)% when compared to the control (37.07 ± 3.19)%. This finding is in line with those of James et al. [5] . The decrease in PCV may be due to increase in plasma volume during pregnancy which causes haemodilution, and increased rate of infection especially malaria, hormonal changes, and conditions that promote fluid retention and iron deficiency. The result of the blood haemoglobin showed a significant difference ( < 0.05) between the test (10.00 ± 1.28) g/dL and the control group (11.71 ± 1.32) g/dL while lymphocytes, granulocytes, and platelets also showed significant differences ( < 0.05), although the white blood cell count (WBC) showed no significant difference, there was an increased level compared to the control; thus the observation of a no significant difference in the total WBC count is in variance with the studies of Osonuga et al. [6] , who observed a significant variation in the total WBC count of test groups compared to control. The observation of the various significant variations between the lymphocytes, granulocytes, and platelets has also been observed in previous studies by Wahed et al. [11] .
White blood cells are responsible for body defense during pregnancy, WBC was reported to be elevated in this study, and the lymphocyte and granulocyte count were significantly higher in the test group compared to those of the controls. This agrees with previous work by Luppi [12] , who asserted that a total lymphocyte count rising in early pregnancy will remain elevated through pregnancy. This may be as a result of the body building the immunity of the fetus and it is achieved by a state of selective immune tolerance, immunosuppression, and immunomodulation in the presence of a strong antimicrobial immunity. There is also downregulation of potentially dangerous T-cell-mediated immune responses, while activating certain components of the innate immune system, such as neutrophils. This unique dysregulation between different components of the immune system plays a central role in the maternal adaptation to pregnancy. 
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All results are presented as mean ± SD values. Results followed by * * were significant at < 0.05.
It was also observed from the questionnaire analyzed that there was increased appetite in 67 (55.8%) of the test participants. This observation may not be farfetched from the fact that adequate nutrition has been increasingly emphasized during pregnancy. A balanced, nutritious diet is an important aspect of a healthy pregnancy. Eating a healthy diet (balancing carbohydrates, fat, and proteins) and eating a variety of fruits and vegetables usually ensure good nutrition. Adequate periconceptional folic acid (also called foliate or vitamin B 9 ) intake has been shown to decrease the risk of fetal neural tube defects such as spina bifida, a serious birth defect; thus when there is proper dieting, proper and adequate development of the child's cognitivity is achieved.
Conclusion
It can be concluded that pregnancy in women alters haematological indices such as PCV, haemoglobin, lymphocyte, and platelet counts and that during normal pregnancy, there is an increased level of appetite.
General Comments
(1) The quality of an haematological parameter as used in this study refers to the stability of the sum of all the haematological parameters while the quantity of haematological parameter refers to the stability of an individual haematological parameter.
(2) It is important to note here that, as part of the selection criteria, all participants in the study were screened for malaria. Thus they were all confirmed to be free from malaria at the time of the study.
(3) We acknowledge the importance of the haemoglobin genotypes to this study; our study however did not put into consideration this factor.
(4) The Source of the haematological reference range used for this study is the automated haematological analyzer reference range as produced by Shenzhen Mindray Bio-Medical Electronics Co. Ltd., China, the manufacturers of the haematological analyzer used for our study.
